Summary &horbar; Sows that had had 3 previous litters were fed either a diet with no added fat (low fat) which was rich in linoleic acid (56.7% 18:2n-6), or a high fat diet containing lard, high in total saturates (28.9%) and oleic acid (37.8% 18:1 n-9) during gestation. Backfat build-up in the sows on the high fat diet was accelerated compared to the low fat group. On day 110 of gestation, fetuses were removed. The fat content of the diet had no significant effect on sow weight gain during gestation, and the number or body weight of fetuses. Activities of sow liver and adipose and fetal liver malic enzyme, glucose-6-phosphate dehydrogenase (G-6-P) and acetyl-CoA-carboxylase (ACoABx) 
INTROpUCTION
The sow, during a normal pregnancy, supplies the developing fetus with most of the nutrients needed for maintenance and growth (Battaglia and Meschia, 1978) . It would appear that for the pig, unlike other species (Rosso, 1981 ) , fetal requirements take priority, and that even severe feed restriction during gestation has little effect on litter size or birth weight (Elliot and Lodge, 1978; Ezekwe, 1981) . Similarly, growth, body and internal organ composition and several metabolic parameters of the fetal pig do not appear to be influenced by short term changes in the maternal diet (Campion et al, 1984; Kramer, 1988, 1989) . This is possible since a sow usually has a large pool of stored nutrients (particularly energy) that it shares with the fetus, and because of metabolic and compositional changes that are ongoing in the sow during gestation (Lodge, 1972; McNamara et al, 1985) .
In the pig, increased parity number often results in smaller litter size, lowered birth weight, and increased numbers of stillbirths (Simensen and Karlberg, 1980; English et al, 1982 (Gortner, 1945; Becker et al, 1979; Kramer, 1988, 1989) (Gandemer et al, 1979) . Tissue protein content was determined using the Lowry method. The fatty acid composition of the diet, sow backfat and plasma were analyzed, using instrumentation and procedures described previously (Kramer et al, 1985) , Data were analyzed using analysis of variance techniques (Statistical System Institute Inc 1985) .
RESULTS
The feed consumption data, together with the diet lipid composition data, were used to calculate the consumptions of individual fatty acids ( The plasma concentrations of total saturates and total monounsaturates showed no significant diet differences (data not presented), but the sows on the high fat diet had significantly increased levels of plasma 18:0. 18:2n-6 was the fatty acid found in the highest concentrations in sow's plasma. The level of plasma 18:2n-6 was significantly affected by diet, although the total n-6 fatty acids (18:2 n-6 and long chain derivatives) were not. The high fat sows had significantly elevated (P < 0.05) levels of total n-3 fatty acids (18:3n-3 and long chain derivatives) compared to the low fat sows. However, the levels of n-3 fatty acids found in the plasma of all sows was low (approximately 1/10 of the concentration of n-6 fatty acids).
Although there were differences in the patterns and amounts of dietary fatty acids consumed by the 2 groups of sows, the backfat fatty acid levels were very similar (for example 18:2n-fi levels). Only adipose 18:3n-3 was found to be significantly different between the 2 groups (high fat > low fat; P < 0.05). For both groups of sows, there were only low levels of fatty acids with chain length of 20 carbons or greater in the adipose. Long chain derivatives of 18:2n-6 and 18:3n-3 were very low; 20:1 was the most abundant long chain fatty acid (approximately 1.5% of total fatty acids). Site of adipose sampling rarely influenced fatty acid composition, but the interior backfat had significantly (P < 0.05) higher levels of 16:0, 18:0 and 18:1 n-9, compared to the exterior (closest to the skin).
There were slight (non-significant) differences in body weight between the 2 groups of sows at the start of the experiment (table 111 ). These differences may have contributed to the low fat sows gaining less weight over the course of the experiment, but the rate was the same for both groups (fig 1) . The low fat sows also had fewer numbers of fetuses at 110 d of gestation, the total weight of the litter carried by each sow was reduced, and the average weight of each fetus was lower. However, none of these parameters differed significantly from those for the high fat sows.
The lower weight gain in the sows receiving the low fat diet was also reflected in the reduced rate of fat accretion as measured by the fat probe. As seen in figure 1, the low fat sows lost backfat in the first 5 weeks of gestation, but tended to recover as gestation progressed. In contrast, the sows receiving the high fat diet had a steady increase in backfat thickness (taking 1 week past breeding as the starting point). In spite of the fact that the low fat sows lost backfat in the first weeks of gestation, their rate of body weight gain paralleled that of the high fat group. 
DISCUSSION
In young swine, the fat content of the diet has been shown to influence the rate of lipogenic enzymes found in liver and adipose tissue in both pre-and post-weaned pigs (Allee et al, 1971; Wolfe et al, 1977) . However, the rate of lipogenesis expressed on a per mg protein basis declines with age, even though carcass fat build-up continues (Anderson and Kauffman, 1973) . The low rates of lipogenesis reported here in sows that had had 3 previous gestations/lactations are consistent with this.
However, even in spite of these low rates of lipogenesis, sow adipose ME activity increased and G-6-P activity significantly increased in response to a low fat diet.
Kasser et al (1981 in their study of sow and fetal fat metabolism, reported low maternal rates of fatty acid synthesis, and a lack of effect of fasting on maternal or fetal hepatic fatty acid synthesis. Only when the sows were made diabetic did they find consistent effects on fetal metabolism and body composition. This contrasts with data reported for rats where both maternal and fetal liver fatty acid syntheses were lowered by maternal fasting (Fain and Scow, 1966) . Other aspects of fetal development in the pig, such as fetal skeletal muscle development, composition and fat utilization, have similarly been shown to be insensitive to changes in the maternal diet (Campion et al, 1984) . Kasser et al (1981) also reported that the sow adipose lipogenic activity was generally higher than hepatic activities, although the rates of in vivo fatty acid synthesis were similar. They found that the rate of some lipogenic enzymes was higher in fetal liver than in the maternal liver. Our data for glucose-6-phosphate dehydrogenase is in agreement with this.
Based on their results, Kasser et al (1981) (Farnworth and Kramer, 1988) (Anderson et al, 1972) and the fact that at the start of the experiment, the sows had approximately 20 mm of back fat.
The sows used in this study had received adequate diets up to the time of the start of this study, and so their body reserves of nutrients were not low. In addition, the increase in adipose thickness during gestation of the low fat sows indicated that these sows were not in energy deficit during the course of the experiment. In spite of this, some differences were found in the number and size of fetuses carried by the low fat sows, and changes in lipogenic enzyme activity were observed.
Attempts to change the metabolism of the developing swine fetus, and thereby alter its body composition in anticipation of birth appears to be difficult. Desnoyers et al (1985) did decrease body weight, carcass triglyceride and the number of adipocytes in newborn piglets by feeding gilts a low energy (3,000 kcal DE/d) diet during gestation. However, there normally appears to be enough opportunities to buffer the fetal system against any effects of changes in the sow's diet. Added to this is the possibility that the fetus may have the ability to control its own metabolism, a hypothesis proposed before (Hentges et al, 1987) . Changes in fetal metabolism may only be possible by direct intervention. This would limit the potential for enhancing fetal growth and development.
